INTRODUCTION
The genetic information contained in mammalian cells is spread over a set of nuclear chromosomes and the mitochondrial DNA. Converging evidence has made it possible to estimate that the mammalian genome may contain fifty thousand structural genes, which may be grouped in some three thousand to But the term chromosome is slightly ambiguous because sometimes we think about the double-stranded DNA and sometimes we think about the metaphase chromosome. The cytological structure of a metaphase or a pre-metaphase chromosome is very compact. The ratio of the length of the metaphase chromosome to the length of its DNA is about 1:8000.
A beautiful electron microscope preparation of a bare metaphase chromosome, published by Paulson and Laemmli (1977) , shows a backbone of non-histone proteins that is responsible for the basic shape of metaphase chromosomes and the central scaffold organizing the DNA into loops throughout its length. These loops of DNA are anchored in the scaffolding and both ends of a loop appear to be anchored at the same place because the DNA strand emanates radially from the scaffold and returns to an adjacent point. Each loop contains from 30000 to 100 000 base pairs (bp) of DNA (figs 2 and 3).
Using the technique of viscoelasticity, Kavenoff et al (1973) (Ege, 1980; Fournier and Ruddle, 1977; Tourian et al, 1978 (Pirrotta et al, 1983) , and completed by universal enzymatic DNA amplification (Ludecke et al, 1989 3) mapping a chromosome to find and to isolate a gene; 4) drawing real pedigrees of genes from pedigrees of zygotes; 5) genetic dissection of quantitative or complex inheritable characters; 6) genetic improvement based on selection of marker genes; 7) describing at the DNA level the molecular response to a selection pressure; 8) considering the maternal effect as a genetic imprint.
Comparative gene mapping
A beautiful illustration of comparative gene mapping has been published by Xu and Hardison (1989) . Dutrillaux et al (1980) found considerable homology in the overall chromosome-banding patterns of rabbits and humans, which reflects a similarity in gene content in several regions, as shown by Soulie and de Grouchy (1982) . In particular, Dutrillaux et al detected a correspondence between rabbit lq and human 11 chromosomes, and these data confirm the presence of homologous genes in rabbit lq and human llp chromosome regions.
Another excellent example is presented by Yerle et al in these proceedings: the group of five genes: GPI, APOE, TGF,8, EN01 and PGD, which are located in the cen-q25 region of pig chromosome 6, corresponds to two groups GPI, APOE, TGF/3 located on the human 19 and murine 7 chromosomes and ENO, PGD located on the human 1 and murine 4 chromosomes.
These recent biochemical and molecular methods used in gene mapping have dramatically increased the number of homologous genes that have been mapped in more than one species. There are two well-documented reviews: one by Nadeau (1989) play roles in chromosome banding as discussed by Comings (1978) , Bickmore and Sumner (1989) (Gillois, 1963 (Gillois, , 1964 . Note, that Malecot (1948) (Gillois, 1963 (Gillois, , 1964 Gene mapping provides an opportunity to obtain a real genetic interpretation of quantitative inheritance. Two alternative approaches are possible for genetic dissection of quantitative inheritance: the classical parametric approach and the non-parametric approach. Paterson et al (1988 Paterson et al ( , 1990 Robertson (1986) ; The new mouse genetics: altering the genome by gene targeting, by Cappechi (1989) ; Towards a molecular-genetic analysis of mammalian development, by Rossant and Joyner (1989) ; and Do multigene families regulate vertebrate development? by Dressler and Gruss (1988 , and it seems of prime importance to track them as differences at the level of gene maps between unselected and improved plant or mammal lines.
Considering the maternal effect as a genetic imprint Maternal or paternal epigenetic effects are frequently advocated in selection or breeding plans. Embryonic transplantation has been performed for statistical studies. Papers by Reik (1989) and Monk (1990) 
